Natural hybrids between rare and common sympatric species are commonly eradicated to avoid the potential extinction of the rare species, although there is currently no clear predictive framework to quantify this risk. As hybrids can have intrinsic value as new evolutionary pathways, further knowledge on the factors controlling hybridization is needed. In this study we evaluated the role of pollination patterns in hybridization events in two sympatric populations of Narcissus cavanillesii and N. serotinus in Portugal. Narcissus cavanillesii is a rare species, while N. serotinus is widely distributed across the Mediterranean. The hybrid, N. 3perezlarae, is quite frequent in southeastern Spain but is scarce in Portugal. Reciprocal manual crossings confirmed compatibility between the two species, although hybridization was more successful when N. cavanillesii participated as female. Narcissus cavanillesii and N. serotinus only shared one pollinator, Megachile sp. (Hymenoptera), which had low visitation rates and high flower constancy. No single isolation mechanism was fully effective in preventing hybridization. Temporal displacement of flowering peaks, strong pollinator specificity, and high flower constancy in the shared pollinator all contributed to limiting hybridization in this site. In other sympatric occurrences, different phenological windows and pollination assemblages may allow greater frequency of the hybrid.
Natural hybridization and introgression are important processes in plant evolution (e.g., Ellstrand, 1992; Mayr, 1992; Levin et al., 1996; Arnold, 1997) , although they can have different outcomes. In some cases, they negatively affect biodiversity through a decline in reproductive fitness (Antilla et al., 1998) or the genetic assimilation of threatened plant species by congeners (Carney et al., 2000a) . The effects can be particularly deleterious when dealing with rare species with narrow distribution such as island endemics (Levin et al., 1996; Rhymer and Simberloff, 1996) . Moreover, when these species have weak pre-reproductive barriers or have recently experienced interspecific contact, hybridization can cause extinction in less than five generations, making it one of the fastest processes to threaten the existence of a species (Wolf et al., 2001; Rieseberg, 2006) . However, not all hybridization events lead to extinction. On the contrary, hybridization may result in the development of new adaptive traits allowing the colonization of new habitats (Johnston et al., 2004) , fitness enhancement (Burke et al., 1998) , or the origin of new hybrid lineages (Grant, 1981; Arnold, 1997) . Hybridization can also reinforce reproductive barriers through natural selection for conspecific gene flow (Arnold, 1992) , the creation of stable hybrid zones (Barton and Hewitt, 1985) , or the formation of introgressive races (Anderson, 1949) . Most importantly, hybridization does not pose a threat when congeneric species have naturally coexisted for many generations (Rieseberg, 2006) , and in these cases sympatric zones can be important areas for evolutionary processes (Cozzolino et al., 2006) . Thus, our perspective may change depending on whether we consider the short-term (conservation) or the long-term (evolutionary) effects of hybridization.
Hybridization is not the general outcome whenever congeneric species come into contact because there often are pre-and postmating barriers that prevent hybridization (Templeton, 1989) . Nevertheless, certain families and genera seem to be predisposed for the origin of hybrids (Ellstrand et al., 1996) . In the genus Narcissus L. (Amaryllidaceae), high frequencies of natural hybrids have been reported (e.g., Fernandes, 1968; Mathew, 2002) , and hybridization has been suggested as an explanation for the phenotypic variability within and between populations (Fernandes, 1968) . Within this framework, we can ask: Does hybridization threaten the populations of rare Narcissus species or, on the contrary, does it lead to new lineages with no prejudice to the parental species? What factors limit hybridization in Narcissus? That artificial crosses can easily give rise to hybrids, even in unrelated or morphologically different species (Fernandes, 1968; Blanchard, 1990) , suggests that premating barriers play an important role in isolating species. Thus, pollinator relationships and floral morphology apparently contributed to the diversification of the breeding system among Narcissus species (Pérez-Barrales et al., 2003; Graham and Barrett, 2004; Barrett and Harder, 2005) . However, pollination interactions between co-occurring species are poorly understood (Barrett et al., 1996 , but see Pérez-Barrales et al., 2006 , and to date no study has evaluated their role in maintaining species boundaries in sympatry.
In this paper, we have focused on the hybridization between Narcissus cavanillesii A. Barra & G. López and N. serotinus L for three reasons: First, the hybrid N. 3perezlarae Font Quer, of natural origin, has been long reported (Pérez Lara, 1882; Font Quer, 1927) and new populations have recently been documented (Marques et al., 2005) . This shows that hybridization between these two species is not a sporadic event but is quite frequent in nature. Second, the hybrid is not present in all parental sympatric populations. When present, its abundance varies considerably, from small, scarce patches in the middle of the parental populations in the southwestern Iberian Peninsula to large areas in the southeastern Iberian Peninsula where the progenitor N. cavanillesii is currently absent (Soler, 1998; Marques et al., 2005) . The different abundance of the hybrid suggests that premating barriers must act differently in restricting the formation of the hybrid. Third, N. cavanillesii is endemic to the southwestern Iberian Peninsula and northern Africa, while N. serotinus is widespread throughout the Mediterranean basin. In Portugal the interactions between these two species are particularly important because N. cavanillesii is a threatened species with only two populations (Rosselló-Graell et al., 2003) . The hybrid has a low abundance in these two populations (Marques et al., 2005) , and we do not know whether hybridization poses an additional threat to the subsistence of N. cavanillesii.
Our hypothesis is that hybridization between threatened N. cavanillesii and widespread N. serotinus in Portugal is severely limited by differences in pollinator relationships. Thus, the purpose of this study was to identify the factors that limit hybridization between these two species and to assess the relevance of this process in the conservation of the Portuguese populations of threatened N. cavanillesii. Specifically, we aimed to (1) understand flowering phenology patterns in N. cavanillesii and N. serotinus, (2) determine the dependence of fruit and seed set on insect pollination, (3) assess the degree of interspecific compatibility through artificial crossings, and (4) analyze the role of pollinators in natural hybridization.
MATERIALS AND METHODS
Study area-The studied populations are located in Ajuda (Alentejo) near the Guadiana River (38846 0 N, 7810 0 W, altitude ;183 m) in Portugal. The area has a mean annual rainfall of 581 mm and a mean annual temperature of 168C (Instituto de Meteorologia, 1961 -1990 . Relative air humidity varies from 55% in summer to 82% in winter (Instituto de Meteorologia, 1961 -1990 . The area is composed of holm oak woods with Quercus rotundifolia Lam. and Q. suber L. and Mediterranean riparian communities dominated by several forms of highly branched riparian shrubs like Nerium oleander L. and Flueggea tinctoria (L.) G. L. Webster. Narcissus serotinus is more abundant than N. cavanillesii (60 : 20 ratio of reproductive individuals, respectively), but while N. cavanillesii has the capability of clonal reproduction, N. serotinus usually occurs as isolated individuals. The population in the area is affected by the Alqueva Dam, a large water reservoir, but the impacts of the dam on these species are still being evaluated (Rosselló-Graell et al., 2003) .
Plant species-Narcissus cavanillesii and N. serotinus (Amaryllidaceae) are two perennial geophytes. In Portugal, the former is a ''critically endangered'' species according to the World Conservation Union (IUCN) categories because of its small area of occupancy, small population size, and fragmentation (Rosselló-Graell et al., 2003) , and it is listed under Annexes II and IV of the Habitats Directive of the European Union (EEC 92/43). In contrast, N. serotinus is widely distributed in the southeast of the country. Both species bloom in early autumn and generally produce only one flower per individual. Narcissus cavanillesii has bright yellow flowers, a very short floral tube (less than 2 mm), and an inconspicuous corona that allows an open corolla and total exposure of sexual structures. Narcissus serotinus has white, erect flowers that are highly scented even at night. Flowers have a long, narrow floral tube that hides internal structures and a short (less than 2 mm) yellow corona. In N. cavanillesii, the stigma becomes receptive before the stamens mature (protogynia), whereas in N. serotinus pollen and stigma are functional at the same time (Marques et al., in press ). Both species have actinomorphic flowers with six stamens located in two whorls. The upper stamens are higher than the style or at the same height, but rarely exceed the floral tube. The lower stamens are shorter than the style, and the nectaries are located above them. In both species, flowers last 4-6 d. The fruit is a small ellipsoidal capsule that releases the seeds by three longitudinal splits when the pericarp is dry. In the studied population, N. cavanillesii has 2n ¼ 28 chromosomes, while N. serotinus has 2n ¼ 10 chromosomes (I. Marques, unpublished data). The species belong to different sections that are not phylogenetically closely related (Graham and Barrett, 2004 )-N. cavanillesii belongs to sect. Tapeinanthus (Herbert) Traub. and N. serotinus to sect. Serotini Parl, according to Webb (1980) . Narcissus 3perezlarae presents two floral morphologies: one is characterized by yellow flowers with a short perianth tube and the other presents pale yellow flowers with a higher perianth tube and long filaments with the stamens slightly above the corona. Flowers are actinomorphic and have a similar duration as those of the parental species. Pollen and stigma are functional at the same time, and although 30-60% of pollen grains present in each anther are sterile, 40-60% of the individuals form viable seeds (I. Marques, unpublished data).
Flowering phenology-Flowering phenology was assessed throughout the flowering period for both species from 15 September to 1 November 2001. Flowers were censused daily in 3356 and 2889 individuals of N. cavanillesii and N. serotinus, respectively. The census covered the whole population of N. cavanillesii but only part of the population of N. serotinus. In the latter, individuals were randomly chosen across the population. Flowering duration, flowering peak, and flowering synchrony were studied in each population. Flowering duration was estimated as the number of days the population remained in bloom. Flowering peak was the date when the maximum number of open flowers was registered. Within-population floral synchrony was calculated as follows (Albert et al., 2001 ):
where n is the number of plants, aij is the number of days i and j individuals flower simultaneously, and bij is the number of days at least one of them (i and/ or j) is in flower. Si is the synchrony for plant i in the population and ranges from 0, when there is no synchrony, to 1 when flowering overlap is complete. Within-population synchrony (S) was obtained by
Skewness of the curves of the percentage of flowering individuals was calculated with g1 (Sokal and Rohlf, 1995) . Daily weather data on temperature and rainfall from 27 September to 1 November 2001 were obtained from the Meteorological Station of Caia (Portugal), located 9 km northeast of the populations.
Dependence on pollinators and interspecific hybridization-Controlled pollinations were carried out to determine the role of insect activity in the reproduction of each species reproduction and in postmating reproductive barriers to hybridization. The following treatments were used: (1) passive autogamy-flowers were bagged before anthesis; (2) induced autogamypollination with pollen from the same flower, followed by bagging; (3) xenogamy-emasculation and pollination with a pollen mixture from 10 plants in the same population, followed by bagging; (4) interspecific xenogamyemasculation and pollination with a pollen mixture from 10 plants of the other species, followed by bagging; (5) control-nonmanipulated flowers. A total of 60 randomly selected flowers were used in each treatment. All treated flowers except controls were bagged with 1-mm mesh nylon tulle to exclude pollinators. Flowers were monitored for fruit set after anthesis. Mean fruit set, mean seed number per capsule, and mean seed mass were obtained for each treatment. To evaluate seed viability, four replicates of 25 seeds from each pollination treatment were sown in Petri dishes on moistened filter paper. Seeds from the passive and active autogamy treatments were bulked together for this assessment because they both had the same pollen source. Seeds were incubated in growth chambers with a constant temperature of 158C and 16-h August 2007] photoperiod. Previous experiments had shown that both parental species have optimal germination rates under these conditions (I. Marques, unpublished results). Every 2 d we counted and removed germinated seeds until no additional seeds germinated. At the end of each assay, we assessed final germination percentage. For the analysis of the response variables, chi-square tests were used when the variables complied with requirements of normality and homocedasticity, whereas nonparametric Mann-Whitney or KruskalWallis tests were used otherwise. Significances of the multiple comparison of means were corrected with the Bonferroni adjustment (Sokal and Rohlf, 1995) . All statistical analyses were carried out using SPSS 11.0 (SPSS, Inc., Chicago, Illinois, USA).
Further studies concerning the fitness of experimental hybrids were not performed because the hybrids require several years to reach the reproductive stage (Blanchard, 1990) .
Insect activity and behavior-In 2001, we observed and captured pollinators of N. cavanillesii and N. serotinus during the co-blooming period. For each species, two 1 3 1 m plots with similar densities were randomly established within the area of occupancy. A total of 301 and 532 flowers of N. cavanillesii and N. serotinus, respectively, were recorded within the plots. Data were gathered in 20-min observation sessions, spread evenly between 11 and 22 October 2001. An average of 24 diurnal and 21 nocturnal observation sessions were carried out each observation day for a total of 45 h of diurnal observation (on 6 d) and 55 h of nocturnal observation (on 8 d) in each species. Pollinator activity was assessed during daylight from 1000 to 1800 hours Greenwich Mean Time (GMT) and after dusk from 1900 to 0200 hours GMT. Pollinator activity was simultaneously monitored in one plot of each species by two different observers. Every 20 min, the observations changed between the two plots of each species, and every 2 h the observers interchanged the monitored species. The same plots were used on all observation days. In each observation session we recorded: (1) insect identity; (2) insect behavior, i.e., whether the insect acted as a legitimate pollinator or a nectar thief and the reward foraged (nectar or pollen); (3) Flowering overlap between N. cavanillesii and N. serotinus was 15 d (Fig. 1) , representing 81% of the flowering season of N. serotinus and 53% of the flowering season of N. cavanillesii.
Dependence on pollinators and interspecific hybridization-The effects of the within-species pollination treatments on different parameters of reproductive success are shown in Table 1 . Both species had a limited ability to produce fruits and seeds from passive autogamous crosses. Fruit set increased significantly when plants were actively self-pollinated (N. cavanillesii: U ¼ 1470.000, P ¼ 0.028 and N. serotinus: U ¼ 1380.000, P ¼ 0.008). No differences in fruit set were found between the control and cross-pollinated flowers of N. cavanillesii (U ¼ 1429.000, P ¼ 0.056) and N. serotinus (U ¼ 1740.000, P ¼ 0.700).
Under natural conditions, N. serotinus had a slightly higher fruit set (U ¼ 1.470, P ¼ 0.042) and produced more and heavier seeds (U ¼ 305.00, P ¼ 0.001 and U ¼ 230.000, P ¼ 0.0001, respectively) than N. cavanillesii. Seed number from induced autogamy crosses only increased significantly in N. serotinus (U ¼ 110.500, P ¼ 0.025). No differences were found in the number of seeds per fruit between control and cross-pollinated flowers in N. cavanillesii (U ¼ 503.500, P ¼ 0.508) or in N. serotinus (U ¼ 216.000, P ¼ 0.502). Among treatments within species, no differences in seed mass were found in either species (Table 1) . Seeds from autogamous flowers had the lowest germination percentage (Table 1) .
Results obtained with interspecific crosses differed depending on which species acted as pollen recipient, although in both cases viable seeds were produced. When N. cavanillesii was the pollen recipient, fruit set, seed number, and seed germination percentage were significantly higher, whereas seed mass was significantly lower (Table 2) . No significant differences in germination percentage were found between hybrid seeds and seeds from naturally pollinated plants (control treatment) of the parental species (N. cavanillesii: U ¼ 4.000, P ¼ 0.057 and N. serotinus: U ¼ 6.000, P ¼ 0.686; Tables 1 and 2) .
Insect activity and behavior-The same pollinator assemblage was observed during the 11 d of observation, and the behavior of each pollinator remained invariable throughout this period. The two species of Narcissus were visited by different pollinator species. Open N. cavanillesii flowers were mainly visited by Hymenoptera, like Halictus sp. and Megachile sp. Less frequent visits were made by some Diptera and some honeybees (Table 3) . Most pollinators collected nectar, but Syrphidae and Vespidae collected pollen. The number of flowers visited differed among visitors. Halictus sp. visited more flowers and spent on average more time at each flower than the other groups of insects (Table 3) . Narcissus serotinus attracted more insect visitors than N. cavanillesii (Table 3) . Its main visitor was Meligethes sp. (Coleoptera) followed by Eristalis pratorum (Syrphidae) and Megachile sp. (Hymenoptera). Butterflies, which were not observed in N. cavanillesii, were frequently seen in N. serotinus. However, they were probably opportunistic visitors because they were not observed carrying pollen or touching the stigma. Most visitors collected nectar, but the adults of Meligethes sp. fed on pollen. No signs of nectar robbing were observed in either of the studied species.
The number of flowers visited varied by time of day. The highest insect activity for both species was recorded from 1200 to 1400 hours GMT, which corresponded with the highest daily temperature. In N. serotinus, a secondary peak of activity was detected later in the afternoon mainly due to the activity of the beetle, Meligethes sp. No nocturnal visitors were recorded even though the flowers of both species, but especially those of N. serotinus, remained open and continued spreading scent through the night. However, Meligethes sp. was frequently observed to stay inside the flower of N. serotinus during the night. These insects were usually found at the bottom of the flower until the next morning when they started feeding again.
A significant positive correlation between the number of flowers visited in each census and the number of open flowers was found in N. serotinus but not in N. cavanillesii (Fig. 2) . Flower constancy was high because pollinators mostly visited other flowers of the same species (Table 4 ). The only insect common to both species was Megachile sp. (Table 3) . When visiting N. cavanillesii flowers, this pollinator switched allegiance to surrounding individuals of N. serotinus in only 2.5-2.8% of the cases. Similarly, when visiting N. serotinus flowers, it switched allegiance to surrounding individuals of N. cavanillesii in only 3.4-3.9% of the cases. In both scenarios, Megachile sp. switched more often to nearby flowers of Ranunculus peltatus Schrank and Diplotaxis catholica (L.) DC. (Table 4 ).
DISCUSSION
Incidence of and limits to hybridization in threatened Portuguese populations of N. cavanillesii-Although certain genera are more prone to hybridization than others (Ellstrand et al., 1996) , species are usually isolated by a number of barriers to gene flow (Charlesworth and Charlesworth, 2000) . With no geographic or habitat barriers, sympatric populations of congeneric taxa may achieve a high degree of isolation by opening their flowers at different times (Wendt et al., 2002) . However, in the populations of N. cavanillesii and N. serotinus studied here, a substantial overlap in the flowering periods in the monitored year made temporal isolation an ineffective premating barrier (Fig. 1) .
Pollinator activity and behavior is another important isolation barrier in flowering plants (Campbell et al., 2002) . Because sympatric populations can be pollinated to a different extent by diverse groups of insects with different body shapes, sizes, and behavior, the incidence of hybridization will depend on the frequency of interspecific gene flow and the effectiveness of pollen transfer (Campbell et al., 2002) .
Our results revealed no differences in fruit set between control and cross-pollinated flowers of parental species, suggesting that these species were not pollen limited in the studied population. In fact, we observed that flowers were often visited more than once in a single observation session (Fig. 2) . Pollinators increased reproductive success because fruit set was significantly higher in both species when flowers were insectpollinated than when flowers were bagged.
In our study, the pollinators of N. cavanillesii were less diverse than those of N. serotinus. The greater diversity of pollinators of N. serotinus could be explained by a greater density and attraction of its flowers and a pollinator community that reacts to their abundance and floral traits (Fig. 2) . The flower arrangement in an actinomorphic, erect pattern provides (Marques et al., in press ). Species in the same habitat with overlapping flowering periods may evolve floral features attracting different pollinators (Anderson and Schelfhout, 1980; Grant, 1994; Wendt et al., 2002) . Despite having flowers with contrasting colors, UV patterns, and shapes, the studied species were not completely ethologically (Grant, 1949) or mechanically (Stebbins, 1950) isolated because they shared one pollinator (Megachile sp.). This pollinator had high flower constancy (Table 4) decreasing the chance of interspecific gene flow. Flower constancy to specific species depends on the attractiveness of floral signals and the availability of pollen and nectar, and allows pollinators to minimize energy and time searching for food (Levin and Anderson, 1970) . In our study, the flowering pattern, which was skewed to the right in both species, provided a high concentration of flowers when each species began to flower; this high concentration of flowers can attract pollinators (Thomson, 1980; Torres et al., 2002) and maintain insectflower constancy.
The significant viable progeny obtained in the interspecific crossings suggests that postmating compatibility barriers between the two species, both physiological and genetic (different chromosome number), do not prevent hybridization. Interspecific crossings showed that reproductive barriers were weaker when N. cavanillesii was the pollen recipient because fruit set and number of seeds per fruit were much higher in this case (Table 2) . Moreover, hybrid seeds obtained from N. cavanillesii also germinated better (Table 2) . Therefore, we can predict that hybrids are more likely to arise from N. cavanillesii mothers and that these hybrids have a greater fitness than those that arise from N. serotinus mothers, at least in early life stages. Studies are currently underway to evaluate the fitness of the hybrids under natural conditions and the role of later-acting postmating barriers in subsequent life stages.
In conclusion, in the population and year studied, no single isolation mechanism was fully effective in preventing hybridization between N. cavanillesii and N. serotinus. However, temporal displacement of flowering peaks, strong specificity of the main pollinators, and, especially, high flower constancy in the only shared pollinator all limited hybridization in this particular study site where natural hybrids were scarce.
Incidence of and limits to hybridization in other years and populations-The results of this study are restricted to one year and one location, and the potential factors limiting hybridization probably act differently depending on the prevailing environmental conditions or population characteristics in each year and/or location. Because species isolation is mainly determined by insect specificity, we expect betweenyear variation in hybridization events to be largely determined by the degree of overlap in pollinator assemblages. As long as these assemblages are maintained year after year, hybridization events are likely to be limited. However, one major problem concerning the Portuguese populations of N. cavanillesii is the dramatic change that the surrounding area has experienced because of the construction of the Alqueva Dam and the subsequent artificial water body. This great perturbation will undoubtedly alter the population dynamics of nearby species in the coming years (Ballester-Hernández et al., 2000) . The consequences of this disturbance in pollinator services are difficult to predict but may be substantial (Jennerston, 1988; Bosch et al., 1998; Neel, 2002; Saunders and Sipes, 2006) . Most importantly, this disturbance could provide new suitable habitats for the hybrids (Anderson, 1949; Heiser, 1979) and reduce the available habitats of the parental species (Levin et al., 1996) .
Another important issue to consider along with variation of hybridization events in time is the variation of such events in space. In other words, is it possible to generalize these results to other sympatric populations of N. serotinus and N. cavanillesii? The spatial variation of plant interactions (Herrera et al., 2001 ) has been neglected in most pollination studies. A recent survey of 664 plant species showed that data had come from multiple populations in only 7.5% of the species and that over 60% of the species had significant geographical variation in pollinators (Herrera et al., 2006) . Therefore, we cannot generalize our results to other populations. Changes in phenological windows, pollinator specificity, and flower constancy may lead to scenarios different from that observed in the Portuguese populations.
Hybridization: extinction of rare species vs. new lines of evolution in the genus-Successful production of viable hybrid seeds in N. cavanillesii, with levels of fruit set and seeds per fruit similar to those found in the intraspecific crosses, could potentially limit its female reproductive fitness. Nevertheless, in the Portuguese populations, we do not expect competition between congeneric and self pollen because these species only share one pollinator and that pollinator has high flower constancy. Similarly, the low incidence of interspecific pollination essentially eliminates the risk of resource competition between developing N. cavanillesii and hybrid seeds in the single fruit produced by N. cavanillesii plants. Although the hybrid's pollen is partially sterile, 40-60% of the hybrids form viable seeds. We do not know the rate of gene flow between the hybrid and the parental species but because of the low abundance of the hybrid, we expect introgression in this population to be low. Therefore, we believe that the hybrid does not currently pose a significant threat to N. cavanillesii in the studied system. In other populations where the factors that limit hybridization may not be so restrictive and the hybrid is more common, the threat of extinction of N. cavanillesii by the hybrid is likely to be greater. In fact, the presence of large hybrid populations in the southeastern Iberian Peninsula in locations where N. cavanillesii is absent may result from displacement of the latter by the hybrid species. Further work is needed in other sympatric locations to determine whether the greater abundance of the hybrid undermines the viability of N. cavanillesii populations.
Various studies illustrate the negative impact of hybrids on the subsistence of rare species (e.g., Levin et al., 1996; Antilla et al., 1998; Carney et al., 2000a; Wolf et al., 2001 ). These and other previous experiences have led most conservation biologists to recommend the eradication of the hybrids as well as the prevention of contact between parental populations as principal methods to preserve progenitor populations (Parsons and Hermanutz, 2006; Smidt et al., 2006) . Nevertheless, hybridization sometimes increases fitness by the adding genetic variability, as in the case of the endemics Pitcarnia albiflos and P. staminea (Wendt et al., 2002) . Even when hybrid zones mainly consist of F1s, rare backcross events may allow the transfer of highly advantageous traits (Cozzolino et al., 2006) . On the other hand, some authors recommend the conservation of hybrids because they represent new evolutionary lineages that are important to preserve (Allendorf et al., 2001; Allendorf and Luikart, 2007) . In this sense, plant conservationists have traditionally neglected hybrid species even when their natural occurrence is threatened. As far as we know, in the western Mediterranean region, only the last version of the Spanish Red List of Vascular Plants (VV.AA., 2000) acknowledges the need to protect a hybrid (Phlomis 3margaritae Aparicio & Silvestre), whereas current conservation laws (such as the Endangered Species Act in the USA or the Species and Habitat Directive in Europe) tend to disregard hybrid zones and hybridizing species (Allendorf et al., 2001) . In light of the general negative perception of the role of hybridization in conservation biology, it is important to remember that natural hybridization is a common phenomenon and that hybridization does not always depend on human-mediated habitat disturbance (Cozzolino et al., 2006) . Thus, the high number of natural hybrids described in Narcissus (e.g., Fernandes, 1968; Blanchard, 1990) suggests that hybridization may be an important evolutionary process in this genus. In fact, hybridization between N. cavanillesii and N. serotinus has led to the formation of a new viable taxon. Traditionally, the scientific community has been keener to preserve species boundaries than potentially new evolutionary lineages, but this perception may change when more evidence accumulates about the role and importance of hybridization in plant speciation. When hybrids are formed as a result of natural contact between two congeneric populations, a complex variety of ecological and genetic parameters may influence the risk of extinction of one or both progenitors; these parameters include the vigor and fertility of the hybrids (Levin et al., 1996; Carney et al., 2000b) , the relative and absolute sizes of the hybridizing populations (Levin et al., 1996; Ellstrand et al., 1999) , demographic stochasticity, and habitat requirements (Rhymer and Simberloff, 1996; Wolf et al., 2001) . To date there is no clear predictive framework to assess the likelihood that hybridization will lead to extinction or the speed with which extinction may occur (but see Huxel, 1999 and Wolf et al., 2001) . Given the intrinsic importance of hybrids as new evolutionary pathways, instead of trying to immediately eradicate hybrids whenever a contact affects a rare species, conservation biologists should develop methods to predict likely outcomes of interactions between species. A research program to accomplish this task for Narcissus and other cases of natural hybridization would require (1) specific data on vital rates of the hybrid and parental populations for a minimum of 5 yr, (2) estimation of reproductive fitness of specific and interspecific crossings, (3) a genetic characterization of the hybrid and threatened parental populations so that researchers could infer interspecific gene flux and the degree of genetic introgression, and (4) the development of demographic and genetic models that simulate the trends of the populations under different scenarios (Huxel, 1999; Wolf et al., 2001) . With further research on the in situ performance of hybrids in many other sympatric congeneric population systems, researchers may gather sufficient data to generalize about the effects of hybridization on other plant species in other environments.
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